Introduction {#s1}
============

Atropine is an anticholinergic natural alkaloid derived from *Atropa belladonna* and *Datura stramonium*.[@R1] Atropine is a competitive antagonist of the muscarinic acetylcholine receptor types M1, M2, M3, M4 and M5.[@R2] It is given by both parenteral and topical routes. Parenteral atropine is used in preanaesthetic medications, organophosphate poisoning, vagolytic agents and so on.[@R3] Topical atropine eye-drops are used to treat uveitis, early amblyopia, iridocyclitis and ciliary block (malignant) glaucoma; postcataract surgery is recommended in order to prevent uveitis, which is one of the postoperative complications.[@R4]

Anticholinergic medications (eg: atropine) are known to produce delirium. M1 receptors are located primarily in the central nervous system and are involved in perception; attention and cognitive functioning and delirium are associated with the antagonism of postsynaptic M1 receptors.[@R5] These medications are used widely in clinical settings and, generally, clinicians expect the possibility of the central anticholinergic syndrome (CAS) with parenteral route mainly. However, there are few case reports that describe this CAS and delirium with topical preparation of anticholinergics. We also report the case of an elderly man who developed delirium with the use of topical atropine preparation.

Case history {#s2}
============

A 65-year-old married man with no significant history/family history of psychiatric illness was brought to psychiatry emergency a day after his cataract surgery with acute-onset abnormal behaviour characterised by picking up at imaginary objects, trying to remove eye bandages, irrelevant talk, confused and trying to run away since 2 hours. As per protocol followed in the ophthalmology department, the patient was discharged the next day following surgery as he was postoperatively alright. After the application of atropine sulfate 1% eye-drops thrice a day as per prescription, he developed abnormal behaviour. There was no history of any associated medical illness. His preoperative workup showed no clinical and laboratory parameter abnormality and thus was marked as fit for the surgery. After admission in the psychiatry ward, the patient was evaluated clinically and he was disoriented to time and place with impaired attention, concentration and increased psychomotor activity. Formal mental status examination was not possible at that time. Necessary routine investigations including complete blood count, liver function test, renal function test, serum electrolyte, blood sugar, thyroid profile, urine examination, ECG, CT scan of brain, ultrasonography of abdomen and chest X-ray were done to find the cause of delirium but all the parameters were found to be within normal limits. There was no history of any substance abuse as well. Worsening of clinical symptoms in the evening was observed in the ward. We used intramuscular haloperidol injection 5 mg in two divided dosages. It resulted in reduction of psychomotor activities but the patient continued to be delirious. After a brief literature review, a possibility of topical atropine-induced delirium was considered and it was stopped. After stopping the atropine eye-drops, the symptoms improved over the next 8--10 hours. A rechallenge was also attempted to confirm and it was observed that the patient's symptoms again worsened in a day, thus it was stopped and the patient again improved over the next day.[@R6] Adverse drug reaction probability scale score was 8 in index case which corresponds to probable adverse reaction (delirium) due to atropine sulfate 1% eye-drops.

Discussion {#s3}
==========

The patient discussed in our case experienced a delirious state thought to be associated with topical atropine 1% eye-drops. CAS was initially described by Longo in 1966. Acetylcholine is important in regulating many functions, including the sleep--wake cycle, memory, alertness, orientation, and so on. CAS results due to antagonism of cholinergic neurotransmission at muscarinic receptors. Clinical features of this syndrome include delirium, hallucinations, agitation, convulsions and hyperactive state. CAS is rare but may occur at the therapeutic doses due to idiosyncrasy. Advanced age is also a risk factor described in the literature.[@R7]

Systemic absorption of the drug can occur transconjunctively or through nasolacrimal duct through highly vascular nasal mucosa. Previous literature on the systemic absorption of drugs indicates that 30%--80% dose may enter the general circulation after conjunctival instillation. Eye-drops can be absorbed by capillaries and reach the brain through angulus venosus of deep cerebral veins and cavernous sinuses. Atropine is a lower molecular weight molecule and can cross blood--brain barrier easily.[@R8]

Diagnosis of this state is difficult and needs exclusion of other possibilities, for example, substance abuse, acute psychosis, epilepsy, metabolic delirium, intracranial masses or oedemas and so on.[@R9] In our case, there was no such abnormality found in history, clinical examination, lab investigations and neuroimaging. There was temporal relationship between topical atropine eye-drops use and development of delirium which was again confirmed with rechallenge. The symptoms improved after cessation of the administration of eye-drops. All these factors suggested the association of delirium with topical atropine eye-drops usage in our case.

Thus clinicians should remain aware about the possibility of this rare yet serious adverse drug reaction so that it can be identified and managed promptly. Also, there should be judicious use of atropine topical eye-drops in vulnerable elderly population.
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